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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress a grating noise that was 
included in a reproduced sound due to a spectrum smoothing processing, 
in the priors art of encoding and decoding. 

SOLUTION: In response to an input signal, an LPC analysis unit 1 
calculates a first LPC coefficient a„ while a noise detector unit 2 detects 
whether the input signal is in a noise section or a speech section. If the 
input signal is in the speech section, an LPC synthesis filter unit 3 carries 
out a synthesis-filtering for the first LPC coefficient a and an excitation 
signal. In this case, the result of the synthesis-filtering is output as a 
reproduction sound. If the input signal is in the noise section, a spectral 
smoothing unit 4 smoothes the first LPC coefficient a , and then the unit 3 
carries out a synthesis-filtering for the smoothed first LPC coefficient and 
an excitation signal. In this case, the result of the synthesis-filtering is 
subjected to specific spectral attenuation on a spectral attenuation unit 5, 
and then is output as a reproduction sound. 
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(54) [389I<D*;&;] tt*Hfc, «^fb#*fcRtm*Hb, tt*tfcS« 

(57) 

©LC PMai?: L PCM7>f;^l3 UHfrj@ff-S§- 

\C£ PCMai Sr. 5p»^U/tJ5l» 

ft^-^^ h/VSr«-r*2 0LPC«J»j8i KX»U ^ 
0l2^LPCMj3i fcllififS *i: £ L P c-&j#:7^ 




s3(n) 



1 

<oh PC^&ffjEL PC^^^-r/v^^tc 
A* bTIf *WEBfl©P*tt\ SfJHElfllO 

LPC«?:, ^Wteb/tJBR**^ b^^ftS2 
<£>L PCMtt§¥?IMi?rm\ KS2(^LPC 
««fc**J|H L P 7 4 »UlA* bT *£>7tl?£ 

r 1 * worsts** i e 

3 ] L PC«»*^tf##<fc^— 

zw-mt&m&m^. Kf2©L pc«»sniiiEL pc 
%c & m % -r s is a * & t* r t & 4# « t -r a if ^ 3 

E«S>«#fti#«fc. 

itrfEA^ff ^Mirii ©l PCflMK:**** l p 

mE«*KfH«fciJ«fcJ: 5*6*KWfc*iJ**^fc#om 
EL PC»«r»^P)Of 1 <OL PCM?:, ¥rlftL/i: 

Sl^fi'# t fttJEJB 2©LP C^iSc k&J^Jj bT^^ff"-^ 

fflE*i*KB*ffl«lc J: &&*KM*«tf SftfcSN::* 
ffjEL PC^ja^^f ^^Si5^(bOI?*fS#4:A* bXSfj 



(2) 4#§8^ 10-83200 

2 

So 

[if*® 7] ftt]Ex-<^ WWP»fflH\ fflE*i©L 
PC««lCP#BBgiBt£t*oXffi'rfc;U *?j§^IEffi 

^^(OfiOLPCM^, spSflsbfcJDSt* 

mc, mE»#{t^-^**tcfejas^fciffljBft#tflfi 

E*i ^>L PC«»i&A*bTI¥£fS*£ffl*U ffj 
PC««fcSrA*b-CW*«#Srtil*-r* L PC^ 

fffEL PC^^/i^^^S^ff ^£A^ ttfff 

So 

^ ^r^r t SrW«fcrs»*Ji8E«oa*{t:»«o 

0] SflE^-^^ i(IIB»l© 

l pc««^B#m«iaic«feot:«-fi:u j.oi*«oi 

Sf»*JI 8 E«o«#<bS6«o 

[»at«l 1] mE*i*KMtfcfcil»lcj; 5**KIBT 

ftV^fc*iJSS^feW^BllEW*fS#S:^*b, ^EPfl 

i Sr»» fc r *» 8 E«o**ftSS*. 
^ [0001] 

^^A-ia«i:S:*JffibfcTV (f nf^gy) ^tt^^ 



(3) 



10-83200 



[0 0 0 2] 

ft ^x^k^tji, SUSSRSfeo^a^j^cDft^^ 

fe, ^f£«i£ (0. 3-3. 4kHz) 0»^Sr, 4- 

8 k b / s h tl? f ftt 5 : i: ^gl ^ 

flMt:T, fiau - h S: 6 4 k b / s £il7lc»i5fti:, 
»|*Sr 16k b/s^T^fe^^-b-C^^-itr^r t 

tt, ffittlS, S«SttlC*t^/S«r«*^ (0. 05-7k 

[0 0 0 3 ] r co J: 5 jfcSa^jST* £*?-8-<ls#5*:i: 
L*T\ CELP (Code Excited L inear Prediction 
) ^5*0b*ltV>5, r <OCE L P^^tC^ 



*-t*lfcfl£^a!MS* (Linear Predictive Coding ft 
ft; LPC«) t, &-pr<0*?y7!8;&k»&lik&ki>* 

Srar^9 

[0004] isficELPSSoRsar*^ 

ffcSS1E<0»WS:^U 8 1 ft L P C##r«K 8 2liLP 
C-&J*7>fyV^, 8 3, 8 4ttiDjS*B> 8 5 J4BiJES?3F# 
8 6 f*3£^##iffi, 8 7, 8 8 ^#J«ffl, 8 

10 8fK8 6fi, -tfr-PiW "ffytx* 1 — L, 1— NIC 

[0 0 0 5 ] A*«-g-3& 5 LPC «|5 8 1 k JDgSfl 8 3 
k\cAZ)£ft, L PC»«rSB8 l tc»v^fi, AW©^ 
it?r^: (1) t*Sh54i!7>fHJ:lftU, 7 
-f/V*H (z) coftftai (i = l> 2, • • p) 

ft, p = l 0-1 2, /Sf«t?Oi*lt p=16 — 

i 



i = 1 



• (1) 



[0 0 0 6 ] XHfSflF-§*«8 5^foffi»cBlf9 WUytJRF* 
^>-ftiJ®|fB8 7 tapa£SB8 4 i:S:^bT 
L P C1n Jifc y -1 A"? 8 2 tCA^/ b% r^LPC^7^ 

tur*^ K*«*<E>wffiffl8 9ican^K*«*j& 5 
[0007] XA»«*tftafft«^^ b/Wc£3S 

«8 6d»feJH**#»#«^^ h>*«lf9Ub, 
»J»«J8 8^^TbTL ^A** 8 2tCA^?bT 

^ss ©y^f ^s:*^-fi: b^-r ^ y ? xmrnzm-^ik 
3£««M5j3H-£o hp^, -&ja^«ts»«fA- b- s 

(Analysis by Synthesis) frfrfrfoZ),, 

[0008] z<D^^^y"-^ ^^mi^x^^n^n 
fcsr^trtsjssrfis*, lpcmi^uxm^s 



[0 0 0 9 ] £tj3#(£>C E L P*5ttt\ l?**^*** 

[0 0 10] XLPC»ff«8 1 icSH^^OjgRjfc 
fttt^ttLPCMai Srt^^t^t, :©lpc 
j>*fO»ttfc*S»«f«H, -«lCtt2 0-3 0msi5 

40 [001 1] 89 li^fS*:*^ hA* (:£#rf& 3 0m 
s) Sr^U 0-8 0 0 0Hz<Z>ffl$.%CttJ&<DMm [d 

##f&£: I20msit5i, Bio tc^-f-x^^ h/u 

[001 2 ] a-flfSSj&S 30ms ^^^fi, H 9 H^I^J: 

^SSr^-f^^^fc*^. rtli^bt, 120msO 
^^r^^^^li, Hi 0tc^-f<t ^u-^r^^>^ 



<4) 



¥fffi¥-l 0 - 8 3 2 0 0 



[00 13] Lj&»U ^ft-^tcov^TIi, #$frfg£l 

[ooi4] trr, ss**-^ b/^e-fe-ftrr^*^ 

H (zj = 



lcK»1-Sfc©-c*>eo W-S-ft^^^Attl-ctt, LPC 
[0 0 15] r.©a««f:tt* (2) © 

7-Y^i?««:-c*>s^e>, ^o^: (2) (z) coja 

SSjS;*-'*^ h/VS (od) 13\ z = e x p ( j coT) <h U 
X, 5£ (3) r^£*l,£ 0 ft*5, k=l, 2, • • 

[^C2] 

• • • (2) 



k = 1 



= I H | s 



1 +£a k expC-Jka>T) * 

k = 1 1 



(3) 



[0 0 16] roJSRft*^ h;us (co) Srspttfkf 

tt**-^ (2) o 

H (z) Ott**^ h/Wi, z««d»feJS»*««lC 

z — exp C( cr +j TJ 

1 



(5) ts^^^o afijE^s 

(- a T) ff|-C^£*T,£o 
[*3] 

... (4) 



g H e <E> 



1 + £a> k exp r-kCtr+j&JTJ \ s 

k = J 



S +Ear k g k expC-jke>t> * 

k = 1 



(5) 



loon] in \tm&9k^^<^ h^©- m<ommm 

-CfctK m (4) tc^-T «fc o \C ciia> (ft tc 
[0018] Hi 2tt¥»ftlllr£&i©£P**-<^ h 



^Sr^U M5:30mstU (A) fi¥M^I 
(B) fi^^M^ft^-^tt^^P^^-^^ 

^&3ffi^<t»?, (b) [OTtipc, abb mm 

[0 o l 9 ] BP*>, aHPEPflTtt, L PC^tfrtcj; 9 3t 
*fca«*fc*©£*fflV^£ortt*< , (6) 

50 fkffijft-CfcSo 



7 

<*k >==: g k -ak (0<g< 

[0 0 2 0] 

i3&*-C#5. r 11 2CO (A) tC^-f*^ b 

Mcn^xw-mt^m^rfo <b) c^ti 5 

W^i 4 5, 

[0021] *^©^C7— o>c9B»ttfi«^A 

if t45, «NC T V^li/Xf^ 0 . 0 5 — 7 
[0 0 2 2] 

(l) A^ftf$:»«rbtLPC^f$:^^, :©LP 
cffi»taffift#i* LPC^^/i^SBa KA*b 

l(?)LPC«ai * L P C&f&7'(A'*W 3 KA* b 
r#±{f^sl (n) STffEWSXSB:, mi CD 

LPC« tti Sr, ¥»flib;fcjgiKSfc*^ h^Sr»r 

«2^LPc«^j8i i:-r*2p»^*aa*m\ 

2^LPC^^:j8i ?:LPCM7^;v^^3(CA^b 
T#£>/tW£fi^s 1 (n) icov^x, spt&ffc&astci: 

[0 0 2 3 ] X (2) 5p»^aan> »1 PC« 
«i ^B#M«ifitc«eoX«-ft:bJ.oi J: f?/h*v^fflo 

St* EPflt* ^Er^t commie £%mm$k¥?& 

oftjRftK^Sr, »e>^^Kft1-e«t 5^Mi»"C*§. 
[0 0 2 4 ]X*«S©«tft*lSlt (3) LPC^ 



(5) 10-83200 

S 

1 , k = 1 , 2, * * * , p) ••■ (6 ) 

U JttKBtftl/^tt, #-fHfc^~*0#l PC 

c-&fi»7-f yv^wicAAbrw^«#**«>, J«*b:p* 
oKSptt, Ii^LPCftK, ¥»ffcLfcjg«#:*^ 
f/v^r^f JS 2<£> L P C«*fc1-£¥»fbteaS:fTV\ 
:©S2^L PC«§: L PC-^^yi^gfiKlA* b 

[0025] x (4) sps^saatt. mi olpc«» 

[0 0 2 6 ] ^**M^«F#^S«tt, (5) A^m-§- 

EP£^ffi3|5 2 A*«#S:»«t LT« 1 © L P C«ft 
ai£^tf>£ L PC##r3fi l fc, *6»EPfl«tlia5 2tcJ: 

^tEnt^^^^oL pc^wsfsi i 

©LPC«ai Sr, spS^bfcSliKftx-e^ h^£r» 
^0 t*2©LPCffiftjSi tt§^^^b;^M4^, 

tc, afifS fill PC« 0i b*AJjL,xn± 

f 2^LPC«j3i t^A^briSiff-^Srffi^-rs 

# Eflfl&*JS<£jft;fcB#K:, LPC^7^^l35i^ 

^#£{f-§-£rA^bT, ¥»te&au:J; 0»n£ftfcJS) 
5^-^^ b/w«S«5 5 t £*ifx.TV^ 

30 [ 0 0 2 7 ] X (6 ) h/^Mf^ 5 fi, 

jatrsr td5-c^^ 0 hp*>, ^—ifoig^wte^u: ai- 
ts b-csMfE z>n*k^&&*m$i-t s:i 

[0028] X (7) b/l'5P?MM # N M 1 <D L 

5o 

[0 0 2 9 ] x**W©*#-ft:K«i±> (8) A^7^^ 

40 ft&^kv*— ftm* <vfy<7>m^m£\x&>z>fi^b-%:m 

^K?$tmm£frjt&?tc^ sfftf-^^ii^LPc 
w-tfHk^itmsL&x'*? h/v«tf2©L p 

^^fa^-^ffi^b, *i» Kmbmzzfrft&ic, afifs 

fi:f2©LP C^S:i: $r A^? bT^^ff *«r ffl^r 5 
5^7 Pfli:¥«J^^^t^^tC, LPC^^^^^^^tjOff^ 
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[ 0 0 3 0 ] X (9) 

[0 0 3 1 ] X (10) h^spiH«|5J±> Ml<OL 

[ 0 0 3 2] X (1 1 ) *»KPfl«WW^J; i? St* EM 

[ 0 0 3 3 ] 

2tt*6*KMtta*. 3liLPC^7>f>^95, 
4 11*^ Wi'Witas. 5 h/V«*«5, swi 

~ SW4 fi^-Y s>^-[3{i&4:^1% 
[0 0 3 4] J**EfW1*fcilBR2W\ V^/V, 

«r*ij5£U S^r EBB ^^^^[°3§SWi-s 

ttS*VC*5!?, JtW EBB X-<^h/V3pyt^4 

[0 0 3 5] LPC^Wl^ A*«*«r»«fU SS 
1 PC««i ( i = 1 , 2, • • • p) 
A*«#3& s W^EBB<o»-&tt, ^^5/«swi, s 
W2?:^LtLPC^^7^>^^3^AAL, *H*K 
BB ^-f iy^dJ^sw l , SW2W^^ 

sa*£>, b^sp?sas4 icAA-fSo r^x^^b 

[0 0 3 6 ] LPC^j^7^/V^^3tt, »j*EBB"Ctt 
f l^LPCMai , **EBfl-Ctt*2 0L PC« 

<fc 9. ^£fg^s 1 (n) (n= 0, 1, * • • N- 
1) * titter 5 fc©"Cfc£. 4*5, N}ZftJlrfc%km<DM 

[0 0 3 7 ] r^ff^sl (n) ^EBBtC** 
V^TttfS*s3 (n) ttttti^^^ Jt^EBBUliH^ 

fi$4tcj; tp^p^^^JSJK^^^^^n, ft*s3 
(n) i bTffi^£jft,3 0 t^«»*R5 
l±, h 4 KJ: *>feVt£iMtm&#&&\c 



(6) WNI^l 0 -8 3 2 0 0 

10 

[0038] m 2}*%:ftw\c£z>£m : gx^? hfr&m 
u mi2<z> (b) 

-To -tift/KiJ; 0. 0 5 - 7 k H z ©iSS^of 
«#ft;fc:»v^Tt5, «WEB8fcov^ros£Woaa&s 

[0 0 3 9 ] §3 Ji*$gl3j£>Jg 1 <0Hfl£O^«ORKEI 
-C&>9, **ft;©#-&S:^U 1 l ttS-fHfc^— 
95, 1 2f2$Tg 1 EBB$lffi$[$, 13I±LPCM7^/V^ 
$15, 1 4 ilX^ 15f±^b^»8 
«5, 1 6JiSSJSflF-f§-«, 1 7 18, 19 

* h/v^rt^ i 4 irtem-TZfrm *>mTfr&Mm~rz>x 

-fy^mSS, S W 3 , SW4tt^-^^ b^«SE«5 1 5 S: 

[0040] *«*«5 i i t-j&H^r, w*<t; 

i , s/ * I n d e x 1 , Jt*fflF 

I n d e x 2, MJ&»#«^*f V 

ffi£f5i2tt, 7V — *«*PowiMffi£Srl*»U M 

5c mm^mi 211, n^t?*— 1 l^t^v— a« 

^/Po w*s,x;fc£*tj5ev^»'g\ ^'J^l^, lpc^7>( 
/V^^l 3 ICJ; »9^^^^^:ff s 1 (n) cDy<!7 — S: 
^t^r^M^tfc^b, f^r/«fK|III©*Btff5It 

[0 0 4 1 ] AAS^fcfflF-S-^-^^^EBBSr^-r 

s w 1 - s w 4 fii/TO)Kli:§]f i b/v 

¥itSBl 4&U<*^ b/V**ffi 1 5^i^^9il^^TV^ 
5. &oT, Sl©LPC«ai li, X-fiy^[£]^S 
40 Wl, SW2Sr^LtLPC*JES7>f^SlSl 

[0 0 4 2] X*rffEH«fcU*Bl 21CJ: t9^^EPfli:*J 
^b7tP$li, X-f @5SSW1 - SW4 fii^i^ 

^>^#^^>^r, ^^-{b^-^m-i-^i 1 1 l pc^ 
^^^^^5 1 3 h(omc^^ byu5p?»«Bi 4d5»JKS 
ti, XL p c-^^^-r 1 3 <7}ffi;*?{|!nc*-^ f/v 

[0 0 4 3 ] ^-^^ h/W2p»ffll 4tt, Sl^L PC« 
$ai taot L PC-^iS^^^^^tilfF^itTt^^ 
50 iDS^X^^ hyv^^^fbb^j^^^:^^^ h^$:^-r 



(T) 



WHWl 0-83200 
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jSi =g i • ai 
1IU 0<g<l, i = 1 , 2, • • • p 
[0 0 4 4 ] X»JSflF#«'f V-^ y ? X'\nn Index 

#£^-r{f-§-p (n) (fiU n = 0, 1, 2, • • • 
N-l, N = 7U-A«) ASffl**^ XS«WflF*«-Y 
v^y^fljffl Udex2(CJ;^ *6*flF-g-«l 7*> 
bJBjeflr*o#t*^4r*-rfS#x (n) dSUi^SH i0 
e x ( n ) = G o * P ( n ) + G i • 

[ 0 0 4 6 ] L PC^J53c7^^^S 1 3 l±, fFEB© 
»^f±«l©LPC«ftai , ifEr^I^iil2© 
LPCflMJfcjSi ^7^;^«i:lX, S&igfl^ex 

(n) ^^XMff si (n) dSffl^S^So 
ffPKB©f^li, - oo^^ff^ s 1 (n) 3&5tiJ*fg# 
s3 (n) fcfc*. X*MFEIHG>»-&«\ W^ft* s 1 

(n) tix^ 5U1A;»£*U ^rtfbM^ 

s 2 (n ) = (1/2) [si (n) 
[0 0 4 8 ] ££oT, JftWEM^ElR*:*-'^ b 
x<<2 i 4 lc»v^r5p»^"r« - i: ICfc 5» 

[ 0 0 4 9 ] 1 1 , *S»K 

miiiiU, LPC§filc7>f^j?»l 3, Wl' 

~sw4 Msii»*tcj; ^j^t^rt 
n ' = g k * <* k 

4EU 0 < g < 1 , k = 1 , 2, • • • p 

ff 5 „ ^<£>il£\ ^p»{li««g «:* leasts 

[ 0 0 5 2 ] r^sp»ft;««:g*NP«*«:fc LtSit 
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(7) oSRSrffiv^rtms. 



(7) 



[0 0 4 5 ] X<y<>( VWJ«* 1 8 tC, fflJS«F*«^-< ^ 
G 0 ifflT*p (n) kt^XZtl, y-f 9 
fc* J*#flF#«^^Gi fc«*x (n) 

X, a^ff^-ex (n) b L-C, LPC^7^;V^ 
1 3 ICA* ^tL^c EP*>. JftjBfS* ex (n ) tf\ 
x (n) - (8) 

s2 (n) ^fctj^ff -*§• s 3 (n) fcjfeS. 
[0 0 4 7 ] WHSJIfflS 1 5tt, S9JS<z>J: 0 \C, 

S»/S#a5&l)S£ft;fc»£\ 5t (9) ic^-TJ; 

* 7 >f ^ * ^Sl K <fc o T A « ® & # 5: « « £ 5 r 

+ s 1 (n - 1 ) ] - (9) 

[0 0 5 0 ] X**KIH*sffllvi»<&, gp-fe, *^Knt 



[0051] trt, h/v5p»^*aasr^w«^ 
iOLPC«ai K#LT5pi»{fc;«*g«:ffiv^T> 

- (1 0) 

o^u— Atcjfette^W^ftg j * (l D 



1 ^/ 



-J 



(j<dj 

(JJLD) 



[ 0 0 5 3 ] X¥-mk%kmC£ K>t%Z>frZ>m2<OLPC 

aj ' (k) = g j k * a j (k) 



5C 



• (ID 



(k) it, 

- (1 2) 
^gi^^fi^^ffl^g i — «tft 



(S) 



mmw-i o-8 3 2 oo 
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h/vfc ft 5 <t 5>tc^kU D^u-^&li^rtffc 
ffiSgi KttofcspSft;*^ h^fcft5 0 ^^(CJ:o 

[0 0 5 4 ] H4tt*ISWO»2©|6ftO»1B©RWSI 
r&9, H 3 fc R— £F-S§-f3:^ — ffl#*;**U 1 5 a H\ 
tl*©ft4 5»tt©x^^ byi^«*«l 5-1 — 1 5- 
Ms&>fcft£;*^ SW5, SW6fi, 3££R 

flMaUlttoT*^ WM*««1 5-1-1 5~M£51 

[0 0 5 5 1 Stftf - ^ icov^tof^Kffl, m^K 

K<Z>1ktti1&Sk\£V£*2X* X*< i/^ESSSWl — SW4& 
*J«U **KBBK:*^*5jSl © L PC«ai <^2p» 
flS**®^ L PC^7>f/V^^ 1 3 tC^S^ff #s 
1 (n) Otil**£l3ffi«H, ffiji^^lU3 fc P«T*>5j&» 

[0 0 5 6 ] roglo^Kc^^Tlj;, WM« 
««i 5 a £1g^<^ft£4#te^x-^ 5 
-1-15 -MIC* 5g«flH(Ucj; i9 51tRb 

So 

[0 0 5 7 ] -^--C, AftSWtto*-^ hA*««i 
5-1-1 5-M£fS:ttT, ***6*©l?*»d5H# J $ > 
"Tl^feftSJ: 5SiR-l»«^J:or3SJRrSo IP 

[0058] M5}**&m<vm3 <onMcomm<Dmwm 

X&V, H3 fcl^— «#Sr^U 2 1f2^x 
Y74A/$¥h, SW7, SW8 (i;**f y^-m$&x&>%> 0 
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SW7, SW8lC<fc 19 a*fS# s 3 (n) £ h 7 -< 
yl^2|5 2 1 i-A^U «fEBtfi^^s/fiBSW 
7 , SW8 ICJ: 5 h 2 1 fc^M 5 

[ 0 0 5 9 ] CELP^Cfti^^tFStfe * 

10 h7-f ^^«SrR»t*r fc^£v\ X***©*^ 

^ b^Wi, Wit If, Hi 1 KiaM-J; ^^^t°— ^ 

3&w*^ $*T,ftv^&, $i£^fc uii:i§: fcicft 

[ 0 0 6 0 ] r <^<t 5 **^t:*t*©*»«:««r 

oWflStt^flSbfti^r fctcft£ 0 mmctf* Y7 4fi>$ 

tuu: 0, »ka»&#£ : s i fc-ra;:fcj&s-c 

[ 0 0 6 1 ] — /v^astt, 
SE»^-f fc i«*5fiia7-</v^ ^«iiaot 

fcli3«ftflUHfc*1-£3&»k,- iS«iitH7-ryv^^ 
.tor, «***L^i««jiiR«ja»t»Hrst)©-ca> 

[ 0 0 6 2] b A-g^!7^/^ fc bt W\ 5£ (1 

3) «l7^^^^rt^t^o 

[»5] 



P(z) = — --4- 



(13) 



i= 1 



[0 0 6 3 ] r <D#: (13) tCj^tt^ a i J3\ L PC-fr 

ja^>f ^v-^sb 1 3 \cm^xm^^^> l pc«t^§ 0 x 

Uli, V! =0. 5, y 2 =0. 8 tTZZ t \CX , 
P 2 (z ) = 1 - IX z" 1 

tt, n = 0. 5fcr^rfclCj;ip, BfHco»*S:ffliSr 



5^7 



-<r^7-f>u^S:fflv^wfc!&s^r«B"C*>Sd 5 , «itf, ^; 
(14) ^^-T<t5ftffi**7-f>^^Sr^v^r.fct"C 

- (1 4) 

fc^-Ct ^»«> 

[ 0 0 6 4 ] U^)^b, fttjjtfCD/tfX b 7^yV^§152 1 li, 



(9) 
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*»i Stcj&v^Tii, 3S|fi|*^fcW*.tfi9i*J5liK»j58;» 

«r«Sbj; 5 fc br^sicfcfcj&f , iS^m:?^ 

[0 0 6 5] -iErr-C, jrffERBKJ&H^Ttt:* jy^EI 
SSW7, sw8l:J;ot^ b ;7^/v^a$2 l 
F8U b>^«a«Bl 5^ffi^Jff#s 2 (n) 10 

<< j/«SW7, SW8 Sr^bTHi*{f# s 5 (n) 
k bTiW»<0fflJB,£Sr«< U xfl^KBBtcj&H^TW:, 

2 1fe««U -tG>ttJ;&fr§- s 4 (n) *x-f s^EIK 
SW8 4r^UX£iJ*ft#s 5 (n) ^-f^ 0 ^oT, * 
^KBttt, *^fli&**Wffib;fc??£»^&»£ri: 

[0 0 6 6 ] H6 li;£3£^©B4 <^3£!S<0?#lfi<z>tt93IS 
*C£> <9 , A*fS f^^^t^f^^^U 3 1 f i L P <Z0 
C»*f«^ 3 2tt*t*KWI«m9l5, 3 3 ilL PC^J&:7 

3 6 1iSSJ&$?#«, 3 7tt«f»m 3 8, 

3 9 tt^-Y V*l»as* 4 0fi^JP^a5, 4 1, 4 4 1^7 

4 2iiS#t««:*^t;9B, 4 3 ttjR«« 

&&tti£lto, 4 5, 4 6 fi-TV VS^b«15. 4 7 ttK 

[0 0 6 7 ] LPC5>*f»3 1 tStWEMtttijaSS 2 t 
L P C-&J*^-f 3 3 i b^vlpyta5 3 4^ 

l tiiWEMttffias 2 i: l PC-&j«:7-f 3 i 
Wi^fHSCSialSrfT^as^Sr^ftr, -fe sxiMP© 

[0 0 6 8] A^ff#s (n) 11, LPC^Wa5 3 1 t 
*S*EHttf±iaS3 2 t3JD*a54 8 t^jDife^, *t*K 

Mtsrtms. man* Hiic»Jt*#i*KiB* 

a»2lcov^"CK«bfe»-&i:l^«^, S7i/-A©« ^ 
*«*J;0;fc#v^i:fc#J#U ^^^^b^eaffli: tfc 

X, r<o«i*EM*fctiffl3 2fcJ;S*F/*«tfKIBG>* 

[006 9] XL PC^*fa5 3 1 tt, H 1 O L PCM 
»1 ICWJSt* efcO-Cfc?), SlOLPC«» Qi (i 

= 1, 2, • • * P ) (p =##f&$:) £#tf>3o X* a? 



4#g8±Pl 0-8 3 2 0 0 

16 

^fyf(i»SWi-SW4li, SfMFEIfflftttSSBS 2 0* 
]»/**EIBo«ffljB*KfitoX*iJtBiS^ ^F^ffflte 

[ 0 0 7 0 ] «£oT, 5.^^ — ^^FEfB<£>#^f^ 
L PC^«fa5 3 1 j>*b<Dfgl <DL PCSSai 
-#l*«4 l fcAASfr, X*tKHlo»^l±, Ml 
©LPC« fti h^5p»a5-3 4 

2p»^*a3l*^»20LPC«ftj8i (i=l, 2, 
• • • p) J&^^-^KJMM ltCAA^^^o 
[0 0 7 1 ] CEL P^^^^^^i/X^^H^ 

v^-cra, l pc«»*«#ftKBffla^easb)fc^tf* 

ft*nso^-jKft-cfc5 0 Sot, ^o^jfe^^l- 

JH^Tfl:, ✓ *X»aS4 1 \CX y> L PC«»ai 

£S#ttfc#:ki (i = l, 2, • • • p) KSSWSiB 
^^r^-To **>\ r<oJE*f«»:ki ^ftfrS lsp 

(Line Spectrum Pairs) flUfeSSOfi&O^ y } & 

[0 0 7 2] ^^ma5 4 i icftv^XjftS^ 

^M«*ki S*t«*i^k:a5 4 2^^v^rfi^b 

Vf*^^^flHa Index 3i^£j*£iX, 
^Vf;/^{|«Index3 fiiS* 

xJxM&$k&±*im 4 3 ft, -r^s/^^fli« 

I n d e x 3 d» bS*t«SS:^jS?*^fcflS k i ' ( i = 

1, 2, * • • p) ^fE»«4 4^J» 
V^a?*^bfflki ' ^6LPC«»7i (i = l, 

2, * • • p) Cftbt, L PC^^^^/V^a53 3 

[0073] ^or, «#^K««i^»v^rfc, Sftb 

^Vf^ ^flia I n d e x 3 J&^feSltffifta?*^^ 
a5tcj: 5S*t««:«)»flc^lifltki 5 

i i-^sibr l pc^S7^ ^^asicA*t"*w fc^* 
-f/v^asn, ii:LPc«Yi zm^^xntkit-Prs i 

(n) (n = 0, 1,2, * • N-l) (N=^V- 
[0 0 7 4 ] XiS^^-§-'tg3 6 ft, MlzZ>7 V — ^ICM- 

tt^®j^ft#-Sr^brv^^/^5/ ^^ey icffl^r 

^tcov^T^s^-r^o gp^>, iBJSflF-g-«3 6 ^feaiBt"t- 
Sft**^ v — A«fc^t*f?tiib, r^(t#?R?iJSriiSJES 
^^-^Ifcb^P (n) <n = 0, 1,2, • * *, N- 
1) k-rZt, r<^iiSJESflF*«£li*p (n) K^WftlJ 
»«B3 8tC<t *9aa*y-<^S:*bfcfS#e (n) 4:, 
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LPC«Vi tM^SLPCM7^W^3 3 
tCA^bT^/SU «£ft#sl (n) ft#i&£ 0 

[0 0 7 5lffFKIII©»*tt, Bt«tsl (n) ft 
^D»^l54 8-s3 (n) k IXAA b^ A*ff# s 

(n) i:©i»S:*«)XR8»ffi«4 7l^A*t5. X 
*t*EH^»-&(±, Btdtsl (n) ftx*^ 

2 (n) :MJ]DSl4 8^s3 (n) t LTA 

AU A^ff-^s (n) fc©*#*#fcTBI^l¥««|54 

[0 0 7 6 ] Jt^EMlCiH^W:, iU^O<t 
9, rco^^^ h^«S*5 3 5 k HDWtto*^ b> 

[ 0 0 7 7 ] WWi**ffl3 3 5»i, ftJ#i<£>#|lifc^ 

mmcxz w-mttem iaot sun * ^^tjs 

[0 0 7 8 ] XBaffI«4 7*cj&n^J±, A^ff-^s 
(n) fc, ^-f s/f§JISW4?r^UtA^^^5ff^ 
s3 (n) kv>m&*. a* — * y s> Kffi«^«S:S*tt 

[0 0 7 9 ] SSJ&»#«3 6 **fejfi*Offlje«#Sr*!9 

s/**flMR I n d e x 1 k bTtt*{fc8*tt^fiiS£;h, 
4 SIC* 0 fi^fc^T. -iVf iy^'Si Index 
[0 0 8 0 lX«ff»**37tt, L#<D»*W#-<* 

-^ms ef)-h<oW}^m^\cm-5<n±m-^s i (n> t 

A^Jlf^s (n) t^l£#ft*-^> Mf * t g (n) 
k U *S*flF#«3 8^&»i3 ffi b^St*^*-^^ 
x (n) ^fflS*^ vSr*D-C»b^fcflr*4r, LP 
c^iS^-r ^»3 3 tcA* bTS£ft-g- s i (n) ft 

[0 0 8 1 ] *^EIHo4ft-&rt\ wOft # si (n ) ft 
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s 3 (n) i U X»tKB©»^li, «■§• s 1 (n) 
ftx^ bA'KXSs 5fc±DSfH^»«#«»«:«* 

S-frfcff* s 2 (n) fts3 (n) k U :©s3 
(n) ©«*fc#^yHtttg (n) iOBS46*r* 

ttL^m^ft^t ^^^cov^^:fcra«^c*a3abr 

^-^>hff#tg (n) i^glgft##>£ 0 -tb-C, 

AS***?*-^ W^'f V?*s> I n d e x 2 

J<? [0 0 8 2] ^*Sfi*6*W-§-^<^ ^Gi W\ 

ffi I n d e x 5 k ttl^gfil^ GmtSfrZo 
^»«1WCW:, #^fc««©SteffHH*3 6 i.JMFflF* 
i37t^ C»JSiRF#«i:«l*flF#«i: SrK»t * r i lc 
£ 5, ajES»#«J&»fo-<^S/^^«« Indexll: 

fc'f^S'^flMR Index 2 i:fof:SH^^- 
^ hyuSrSl&fciJU X^^^^^'lf* I n d e x 4 

\c£vmj&ft%rm<r<<>'Go ft#&, x-r ^^^it 

[0 0 8 3 ]^t, AMf s (n) 36S*^EM^» 
^JiLPCMiaMl^f l©LPC#tai ft 
JBv\ X«t K«o»^H¥MM 2 o L P C 

[0 0 8 4 ] X*6»Kmt»^KIWi:^-?:^-p^fct«W 

b^U *6*EBBd5ffl< ^ ^EffltJi^EBBtd 5 ** 
HSft:-r^ <t 5>*»^, S**«Wf«*bfcl«bd5 3fi< ft 

fe, flr^EM^^feit^KIBtcSfkbfc^t^ Y A- 

[0085] -^r t\ m^t^m<Dm^<o^M<Di%Mk 

£-&?>a EP^>, h/V^?f^5 3 4 ^c^v^r > si o 

LPCMai tc»bT5p»<t:fiia:gS:*»b-c*2^ 
LPCM?:^5 B r^sp»^««:gS: l Kifi'SttS 

[ 0 0 8 6 ] tWaoX, S^EB^feJtfEBlcS 



(11) 
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[0 0 8 7 ] 87 5 O|Mfc<Dfl0J»©R!f3H 

r£>9, H6 tH— ??-S-I±H — SB^Sr^U 3 5ali^ 

SW5, SW6 y=5-\B\m-?$bZ>o ^<omifc<D 

BM\C1£^^X, x~<2 5 a «:|*< «|5»H:, 

[0 0 8 8] f^i$S3f5 3 5 a M\ ^tb^i^MB 

»WI4©R*S*»0^^^ b/H»X*3 5-1-35 
-MSHU*., ^^j/f@£SSW5, SW6 Kl<fcoTSltR 

*#±»oSHfc ftSJffl«»j«»fc 
-^frffi iSr 3 r £ K * 5 o 
[0 0 8 9 ] -tr-TN allRtitSlKlJ: or SHEIKS 
W5, SW6 «r#J»U SS^KIHlcaH^rX'f s^EUS 
SW3, & WH**«5 3 5 a dS^OSK 

* h^¥^fl:Mlltcj;or^p^^^J^K^:^;^^«^ 
£i*r, w*»«=$rrp]±1-sr fc^r#5o 
[0 0 9 0 ] a*R« ^--f^ft^lf ^ti^ 

as**-^ >/n«*«Sr3iiR*iiiisre <t sir** 

[0 0 9 1 ] ffJ»0*|gJ£0^1B^©^.pfi3£ 

<£>r&>9, xifr^oc e l p^5C<^^r^< , ld-c 

ELP (Low Delay Code Excited Linear Pre 
diction ) M^VSELP (Vector Sum Excited 
Linear Prediction ) ^^,^<D L P C^S^^tttti't" 

[0 0 9 2] 

£XJbRWLfc:J;5K:, **«W\ LPC 
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*EMlC»V^ri±, IlOLPC«ai 
LPC«»0i fcbr, LPC^S7-f^»^ JSt£ 

ft*t*lCA*bri?*fS#*:»Si:*lc, 
lcior3HWS^fcH««:rit»*rx-^^ h^«*«icj: 

iiU E.o^p^^^jfI^S:i*»^«^^-frr, n*. 

10 *©^e»s*ai<ri:*^5i»t)*«srw»j"r*rfc 

[ 0 0 9 3 ] X*-^ h/^5p»a5lC»tt^2pj»<fc*aa* 

[0094] xtt-g-flstcj^r, *^k*t*«r{S«r* 

Jl] *ISMoJ!l3SBWiar*>So 
]2] ^PJUl^S^P^*^ h^tfc^o 

J3] o^jfeoflgffioK^iarfcSo 

14] MI©S2^WMIE 

is] ^mm<oms<^mm^mcommi 
^ [H7] &%m&m 5 (DrnMcommcommt 

[|8] CELP^^iit^^. 0 

19] YjV (»«rfflt3 0ms) r&>3 0 

I 1 0 ] ^P^X^^ (##T& 1 2 0ms) r#> 



0ii] jaR**-^ wkz>— works r*>s„ 
0i 2] spjttemfcfti^sww*-^ h>ra>£„ 

1 LPC^M 

2 itfEntttiis 

3 LPC^7^/V^ 

4 hyv^yf^ 

5 h/M$g$(5 



irfcs. 
irfcs. 
irfcs. 
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